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Self-Exploration of Sensorimotor Spaces in Robots
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2010-2015

The postdoc comported two parts. One was in computational neuroscience, 
working on decision-making, with computational models of the basal ganglia, 
modelized through recurrent neural networks with rate-coded neurons. The goal 
was to study the interaction between habits and rewards, and in particular, 
situations where habits could make an agent prefer a lesser reward. The other was 
in experimental neuroscience, and aimed at testing the prediction of the 
aforementioned models through experiments with rhesus monkeys, where I 
studied the effect of the inhibition of the globus pallidus and the orbitofrontal 
cortex on decision-making skills.

Subject:

fabien.benureau.com

Postdoctoral position, Mnemosyne team, Inria Bordeaux2016-2017

Nicolas Rougier, Mnemosyne team, Inria Bordeaux
(computational models)

Advisors:

Thomas Boraud, Institut des Maladies Neuro-dégéneratives, Bordeaux
(animal experimentation)

During my PhD, I focused my studies on sensorimotor exploration in 
developmental robotics. Sensorimotor spaces are typically high-dimensional in 
robots, and usually, the interesting areas represent a small portion of the entire 
space. Discovering and exploring those areas is usually a difficult challenge for 
humans and robots alike. We explored how goal-babbling and intrinsic motivation 
are effective there, and how the exploration of a sensorimotor space can be reused 
in a different one. 

POSITIONS

The postdoc is focused on investigating and designing developmental processes in 
robotic platforms. 

Postdoctoral position, Cognitive NeuroRobotics Unit, OIST, Japan2018-current

Jun Tani, CNRU, OISTAdvisor:



M.S., Theoretical Computer Science, École Normale Supérieure de Lyon2007-2009

During my Master studies, I went for a semester and a six-month internship at 
the University of Waterloo, Canada (2008-2009), where I studied imperfect 
information games, and a semester at the University of La Sapienza, Roma, Italy 
(2008).

EDUCATION

2017-ongoing Collaboration with Jonathan Cohen’s team at the Princeton Neuroscience Institute to 
integrate the Python Leabra implementation into their PsyNeuLink framework.
code | PsyNeuLink documentation 

COLLABORATIONS

2011-2013 Participation in the MACSi project with the ISIR Laboratory in Paris, ENSTA Paritech, 
and Gostai.

2016-ongoing Collaboration with the Randall O’Reilly’s Computational Cognitive Neuroscience Lab 
from the University of Colorado Boulder, on a reimplementation of the computation 
neuroscience framework Leabra in Python.
code | Leabra documentation

https://github.com/benureau/leabra
https://princetonuniversity.github.io/PsyNeuLink/
https://github.com/benureau/leabra
https://grey.colorado.edu/emergent/index.php/Leabra


PUBLICATIONS

F. C. Y. Benureau, N. P. Rougier, Re-run, Repeat, Reproduce, Reuse, Replicate: 
Transforming Code into Scientic Contributions, Frontiers in Neuroinformatics, 2018 
pdf | code | r5 repository | 10.3389/fninf.2017.00069 

F. C. Y. Benureau, T. Boraud, N. P. Rougier, Habits That Contradict Rewards, ICDL-
Epirob conference, Lisbon, Portugal, 2017
pdf | code | hal-01535484 

Rougier, Hinsen et al. Sustainable computational science: the ReScience initiative, 
arXiv, 2017  
pdf | 10.7717/peerj-cs.142

F. C. Y. Benureau, P.-Y. Oudeyer, Behavioral Diversity Generation in Autonomous 
Exploration Through Reuse of Past Experience, Frontiers in Robotics and AI, 2016
pdf | code | 10.3389/frobt.2016.00008

F. C. Y. Benureau, P.-Y. Oudeyer, Diversity-Driven Selection of Exploration Strategies 
in Multi-Armed Bandits, ICDL-Epirob conference, Providence, RI, USA, 2015. 
pdf | code | 10.1109/devlrn.2015.7346130

F. C. Y. Benureau, Self-Exploration of Sensorimotor Spaces in Robots, Ph.D. thesis, 
University of Bordeaux, 2015
pdf | code | tel-01251324

F. C. Y. Benureau, P. Fudal, P.-Y. Oudeyer, Reusing Motor Commands to Learn Object 
Interaction, ICDL-Epirob conference, Genoa, Italy, 2014. 
pdf | code | 10.1109/devlrn.2014.6983004 

F. C. Y. Benureau, P.-Y. Oudeyer, Autonomous Reuse of Motor Exploration 
Trajectories, ICDL-Epirob conference, Osaka, Japan, 2013.
pdf | code | 10.1109/devlrn.2013.6652567 

https://www.frontiersin.org/articles/10.3389/fninf.2017.00069/pdf
https://github.com/rougier/random-walk
https://github.com/benureau/r5
https://doi.org/10.3389/fninf.2017.00069
https://fabien.benureau.com/docs/icdl2017.pdf
https://github.com/benureau/basal-ganglia
https://hal.inria.fr/hal-01535484
https://peerj.com/articles/cs-142.pdf
https://doi.org/10.7717/peerj-cs.142
http://journal.frontiersin.org/article/10.3389/frobt.2016.00008/full
https://doi.org/10.6084/m9.figshare.2816284
https://doi.org/10.3389/frobt.2016.00008
https://fabien.benureau.com/docs/icdl2015.pdf
https://github.com/benureau/icdl2015
https://doi.org/10.1109/devlrn.2015.7346130
https://fabien.benureau.com/docs/phd_benureau.pdf
https://github.com/benureau/phd
https://tel.archives-ouvertes.fr/tel-01251324v1
https://hal.inria.fr/hal-01074822
https://fabien.benureau.com/icdl2014.html
https://doi.org/10.1109/devlrn.2014.6983004
https://hal.inria.fr/hal-00850759
https://github.com/benureau/l2l
https://doi.org/10.1109/devlrn.2013.6652567


2012-2014 Introduction to Robotics (2 years) [lecturing, tutorials, grading]

Algorithms (3 years) [tutorials, grading]2011-2014

Syntax Analysis (one year) [tutorials, grading]2011-2012

TEACHING

2017 Cynthia Rais, Master internship (2 months)
Supervised the replication of a published neurocomputational model of economic 
decision. A journal paper is in preparation.

TUTORING

2017 Anaïs Grimal, Yen Pham, Bachelor internship (1 month)
Supervised the replication of a published model of dopamine activity during learning. 
A journal paper is in preparation.

English (fluent), French (native), Italian (basic), Russian (basic)

Python (in-depth experience), C++ (good experience), Java (some experience)

Robotics (design of robotics experiments, in-depth experience with Dynamixel 
motors, some experience with iCub (attended VVV2011))

Computational neuroscience (simulation of rate-coded recurrent neural networks)

Animal experimentation (behavioral experiments with monkeys)

Editorial & design & mediation skills

Assistant Editor of the IEEE CDS Newsletter, with Pierre-Yves Oudeyer2012-present

EDITING

SKILLS

2011 Robotic Art Exhibition at the Fondation Cartier, Paris

Development of an experiment as an art installation in the exhibition ”Mathematics: 
A Beautiful Elsewhere”, exploring artificial curiosity and langage formation, in 
collaboration with Alexander Gromov and David Lynch.

2011-2017 Mediation and vulgarisation (radio interview, talks in front of students, creation of 
pedagogical activities)

OUTREACH

Large-scale computation on clusters (good experience with the Portable Batch 
Submission system)



Writer at the Inria’s newspaper (volunteer position)2013-2014

Volunteer and EMT for the Red Cross (volunteer position)2009-2011

Representative of the students at the Student Committee of the ENS Lyon (elected 
position)

2007-2008

Head Editor of the ENS Lyon student newspaper (volunteer position)2007-2008

REFEREES

Pierre-Yves Oudeyer  |  pierre-yves.oudeyer@inria.fr  |  webpage

Nicolas P. Rougier  |  nicolas.rougier@inria.fr  |  webpage

Thomas Boraud  |  thomas.boraud@u-bordeaux.fr | webpage

Manuel Lopes  |  manuel.lopes@inria.fr | webpage

HELD POSITIONS

http://www.pyoudeyer.com/
https://www.labri.fr/perso/nrougier/
http://www.inb.u-bordeaux2.fr/dev/FR/chercheur.php?chercheur=Thomas+Boraud&id=209
http://welcome.isr.tecnico.ulisboa.pt/author/manuelfernandocabidoperes/

